
DOCUMENT RESUME

ED 315 920 EA 021 709

AUTHOR Oakes, Jeannie
TITLE Educational Indicators: A Guide for Policymakers.

CPRE Occasional Paper Series.
INSTITUTION Center for Policy Research in Education.
SPONS AGENCY Office of Educational Research and Improvement (ED),

Washington, DC.
REPORT NC CPRE-OPE-01
PUB DATE Oct 86
GRANT OERI-6-86-0011
NOTE 49p.

PUB TYPE Reports - Evaluative/Feasibility (142)

EDRS PRICE MF01/PCO2 Plus Postage.
DESCRIPTORS *Educational Trends; Elementary Secondary Education;

*Outcomes of Education; *Politics of Education;
*Program Implementation; *Statistical Analysis

IDENTIFIERS *Indicators

ABSTRACT
An educational indicator is a statistic revealing

something about the education system's health or performance.
Indicators must meet certain substantive and technical standards that
define the kind of information they should provide and the features
they should measure. There are two types of statistical indicators.
Whereas single statistics provide readings about education (such as
class size or number of schools using microcomputers), composite
statistics (such as the pupil/teacher ratio) provide information
concerning relationships among factors. Indicator systems measure
separate components and interactions between components. Complete
educational indicator systems are nonexistent. Indicators can
supposedly help to: (1) report the status of American schooling and
make district, state, and international comparisons; (2) monitor
changes over time; (3) explain the causes of various conditions ana
changes; (4) predict likely changes; (5) profile system strengths and
weaknessses; and (6) suggest improvement strategies for policymakers.
Some of these claims can be met, while others are unrealistic, as
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system. There are numerous implementation issues, including desired
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among policymakers and professional educators. A list of information
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ing, school organization, and student performance,
To produce knowledge useful to policymakers and their constituents,
To broaden the range of options from which education policymakers can choose,
To foster a dialogue between the consumers and producers of education policy research.
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about three questions fundamental to any assessment of education policy.
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3. Will it be supported in its implementation?
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v
EDUCATIONAL INDICATORS: A GUIDE FOR POLICYMAKERS

Dropout rates exceed 60% in many major urban high schools.

Less than 10% of the top-scoring students on the SAT choose teaching
as a career; most of them leave teaching within the first 7 years.

One out of every 4 children who began formal schooling in 1986
comes from a family living below the poverty line.

Policymakers confront such compelling statistics every day and often make decisions based
on them. Both the confrontation and the decisions generate a host of new concerns.

How should these numbers be interpretedfor example, how are dropout rates being cal-
culated?
What informal'' In from national statistics can be applied to our state or local district?
What data are .vailable for judging the quality of our educational system? if data do not
exist, do we know how to obtain them?
Can statistics be used to determine whether a policy is having its intended effect?
What data about our schools should we collect on an ongoing basis?

In the past few years years, the annual publication of the Secretary of Education's 'Wall
Chart' has heightened these concerns about the appropriate uses of education statistics. Billed
as a collection of educational indicators, the 'Wall Chart' presents a series of statistics that com-
pares states on a number of dimensionse.g., students' SAT and ACT scores, graduation rates,
teachers' salaries, pupil/teacher ratios, expenditures, and student population characteristics. The
chart has been greeted with charges of unfair comparisons, inappropriate measures, and too little
information to accurately portray or compare education. Nevertheless, each year the 'Wall
Chart' statistics make headlines, and policymakers have been pressured to respond. Not
surprisingly, one important response has been the launching of intensive efforts to develop a
better set of indicators to report the condition of the nation's schooling systems.

In the wake of the 'Wall Chart' controversy, policymakers need to understand the uses
and abuses of the education system's principal diagnostic toolseducational indicators. Those
in positions to use indicators and pay for their collection must understand what the realistic
information returns are from investing in them. This brochure is designed to help education
decisionmakers understand the legitimate roles indicators might play in monitoring the condition
of the educational system, tracking changes over time, and anticipating future change. It defines
educational indicators, explains their principal applications, describes some of their limitations,
and reviews the current state of the indicator art.



SUMMARY

For the convenience of the reader, we provide the following brief summary and guide to
the more detailed discussion in the body of this brochure.

An educational indicator is a statistic that tells something about the per- WHAT IS AN
formance or health of the education system. For a statistic to be an EDUCATIONAL
indicator, it must have a standard against which it can be judged. Indi- INDICATOR?
cators must meet certain substantive and technical standards that define
the kind of information they should provide and the features they
should measure.

For details, see pages 1-2

There are two types of indicators: single statistics and composite static- TYPES OF
tics. Both can be used individual' or incorporated into indicator sys- INDICATORS
terns.

Single statistics provide readings about the educational system. Exam-
ples include class size or number of schools using microcomputers.
Composite statistics, such as pupil/teacher ratio, provide information
about relationships among factors. Indicator systems measure distinct
components of the system, but also provide information about how
those components interact. Complete educational indicator systems do
not yet existin large part because no single model of the education
process has gained widesprLad acceptance. The closest existing approxi-
mation of a national indicator system is the Secretary of Education's
controversial 'Wall Chart,' consisting of a small number of statistics
drawn from federal or aggregated state data. However, despite the lack
of a comprehensive system model, far better indicators can be con-
structed that reflect widely shared views about essential schooling out-
comes (such as higher student achievement) and important schooling
conditions (such as well-trained and experienced teachers.)

For details, see pages 3-11

Claims have been made that indicator;. will (1) report the status of HOW
American schooling, contrast schooling in different states and districts, INDICATORS ARE
and compare U.S. schooling with systems abroad; (2) monitor changes USED

rer time; (3) explain the causes of various conditions and changes; (4)
predict likely changes in the future; (5) profile the strengths and
weaknesses of the system; and (6) inform policyrnakers about how to
improve the system.

Some of these claims can be met, others are unrealistic. And in all
cases, the claims must be viewed with caution. For example:

Indicators such as average class size and achievement test scores
are now used to compare schooling across schools, states, and
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regions; however, these comparisons are inappropriate unless the
indicators are defined and measured in the same way.
Indicators can track schooling trends if they measure enduring
features of the system and are consistently defined; however,
indicators will not, by themselves, tell us what caused the trend.
When research has clearly linked indicators and other events in
the education system, indicators can predict future performance
quite accurately. More often, indicators may reveal patterns of
change that allow us to predict with somewhat less certainty.
A national indicator system could provide information about
generic types of policies; however, state and local policymakers
will need indicators focused on their specific conditions and needs.

For details, see pages 12-23

INDICATORS IN A Decisions about desired schooling outcomes and conditions will deter-
POLICY CONTEXT mine the nature of any indicator system. In large part, these decisions

will be political. Implementation issues include the following:
Level of Information: Local, state, and federal policymakers have
different information needs, and each level will want an indicator
system to focus on its policies. A basic decision is whether a
national indicator system should be "top-down" or "bottom-up."
Making Fair Comparisons: Not all states, schools, teachers, and stu-
dents start out even. An indicator system must reflect these differ-
ences without institutionalizing lower expectations for some
schools and their students.
Scope of an Indicator System: Comprehensive indicator systems at
either the federal or state level would be very costly and would
impose substantial burdens on those supplying data. Very exten-
sive data might well take so long to collect and analyze that the
information would lose its timeliness. In addition, there is a trade-
off between comprehensiveness of the system and frequency of
data collection. Thus indicator systems will probably focus on
only a few key measures.
Political Pressures: The existence of an indicator system will
impose political pressures. The education community will exert its
own pressures to influence the measures by which it will be
judged. Educators may feel pressure to bias responses in ways
beneficial to their schools. The information that an indicator sys-
tem provides could influence the public's willingness to support
education initiatives or to push for implementing particular poli-
des.
Who Should Make Decisions about Indicators: Definitions of indica-
tors follow from views about appropriate educational goals and
the ways to implement them. Many different views can be found
within the education community. Thus arriving at precise defini-
tions of indicators will require reconciling potential conflicts
among the priorities of policymakers and professional educators,
and among federal, state, and local levels.

For details, see pages 24-32



Substantial amounts of educational data are already collected regularly STATE OF THE
at all levels. The data vary in quality and in regularity of collection. INDICATOR ART
Researchers and practitioners are working to develop a better set of
national educational indicators. In particular, they are striving to
develop better educational measures and to identify existing measures
that meet 'good indicator' criteria. The most likely system to emerge
from their efforts is an overlapping two-level system. National indica-
tors would monitor core features of schooling across states; separate
indicator systems within each state would collect information tailored to
its goals and needs.

Indicators will bring considerable new knowledge to bear on educational
issues, stimulate debate, and suggest new approaches. But they will not
provide unequivocal judgments about the quality of schooling or direct
answers about how education should be improved.

For details, see pages 33-37



WHAT IS AN EDUCATIONAL. INDICATOR?

An educational indicator is a statistic about the educational system that SOME
reveals something about its performance or health. Like the odometer, DEFINITIONS
speedometer, temperature, and fuel gauges in a car, educational indica-
tors provide essential information about the system's current function-
ing, suggest whether good progress is being made, and warn of poten-
tial problems. Obviously, indicators do not tell everything about a sys-
tem. Instead, they provide an 'at a glance' indicatizn of current condi-
tions and may even augur future prospects.

Not all statistics are indicators. To provide information about the health
of a system, the indicator must have a reference point, some other mea-
sure or standard against which to judge the statistic. In some cases, set-
ting the reference points is straightforward. For example, the car's tem-
perature gauge has readings that represent a normal operating range for
the engine. However, in a social system like education, setting the
reference point is a more subjective undertaking. Usually, the reference
point is some socially agreed-upon standard, a past reading, or a com-
parison with another location. Of course, comparing readings across
time or locations doesn't tell us whether conditions are bad or good; it
only tells us whether things are better or worse.

Educational indicators are designed to provide insight into the health CHARACTERISTICS
and effectiveness of the system, and to be useful in the policy context. OF INDICATORS
To meet these goals, a good educational indicator should satisfy the fol-
lowing substantive and technical criteria.

Indicators should provide at least one of the following types of informa- Substantive Criteria
tion:

Information that describes the educational system's performance in
achieving desired educational conditions and outcomesfor exam-
ple, its progress toward higher achievement test :cores, decreased
dropout rates, greater equality of opportunity, and safer school
environments. Indicators of this type provide benchmarks for
measuring progress.

Information about features of the system known to be linked with
desired outcomesfor example, resources such as instructional time
that research has identified as relating to students' achievement.
Indicators of this type can be seen as leading indicators. They
have predictive value because when they change, other changes
can be expected to follow.

Information that describes central features of the systemfor exam-
ple, the amount of financial resources available, teachers' work
load, and schools' curriculum offerings. Even though research has
riot as yet determined the relationship of these features to particu-
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lar outcomes, we need information a. -ut these features to better
understand how the system works.
Information that is problem- oriented. Indicators are needed that
provide information about current or potential problems in the
system--for example, factors linked to teacher supply and
demand, or to the special circumstances of schools in poor urban
centers.

Information that is policy relevant. Indicators should describe edu-
cational conditions of particular concern to policymakers and
amenable to change by policy decisions. For example, indicators
of teacher characteristics such as educational background and
training would be policy-relevant because they can be changed
through legislation or regulations governing teacher licensing.
Most policy-relevant indicators will satisfy at least one of the other
substantive criteria as well.

Technical Criteria In addition to the substantive criteria, indicators should have the follow-
ing technical characteristics.

Indicators should measure ubiquitous features of schoolingthose
dimensions that can be found in some form throughout the sys-
tem. That way, information can be collected and compared across
diverse settings such as school types and locales. For example,
statistics such as per-pupil expenditures or pupil/teacher ratios
could be used as measures of fiscal and human resources available
across schools and districts of various levels and types, across
states, and even internationally.

Indicators shoOd measure enduring features of the systemfor
example, the number of courses in mathematics required for high
school graduationrather than specific policies such as whether
computer math is a graduation requirement. If more gcneric mea-
sures are used, important features can be traced over time and
trends analyzed.

Indicators should be readily understood by a broad audience of
eJucators and policymakers.

Indicators should be feasible in terms of time, costs, and expertise
required to collect the relevant information.

Iltdicators should be generally accepted as valid and reliable statis-
tics. They should measure what they are intended to measure,
and they should do so consistently. Generally accepted are impor-
tant words here because, as we will see in the next section, the
choice of an indicator is determined by one's modelimplicit or
explicitof how the education system works. To date, no single
model has gained universal acceptance. So while researchers
struggle to improve our understanding of the educational system,
policymakers and practitioners must proceed by using indicators of
those features we do understand and others they believe to be
important.

11
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TYPES OF INDICATORS

There are two basic types of indicatory. single statistics and composite statistics. Both
types can be used individually, and they may be incorporated into indicator systems. In this
section, we describe and illustrate both types, illustrate how they might fit together in an indica-
tor system, and discuss in more detail the relationship between indicators and models of the
education system.

Single statistics can often be useful indicators. For example, we judge SINGLE
health by body temperature, cholesterol level, or weight; fitness from STATISTICS AS
heart rate or percentage of body fat; athletic prowess by points scored or INDICATORS
speed.

Educational indicators might include such single statistics as total educa-
tion expenditures, class size, the average salary earned by a teacher with
a Master's degree and 5 years of teaching experience or even the extent
to which instructional aids such as computers are being used (shown in
Fig. 1). Each of these single statistics might qualify as an indicator of
the level of resource commitment to education.

An indicator may also be a composite statistic that measures and reports COMPOSITE
combinations of related events or characteristics. For example, to assess STATISTICS AS
the economy, the Bureau of Labor Statistics develops several composite INDICATORS
indicators. The Gross National Product is a total of the value of all the
goods and services produced. Combined, these data form an index that
provides information about the general level of productivity in the
nation. Similarly, to estimate the cost of living, the Bureau compiles the
Consumer Price Index by combining food prices, rents,.and the costs of

Percent of public elementary/secondary schools using microcomputers, by level

Fall 1984

Elementary schools 1111111.0111111111111111111111111111111.11

Junior high schools

Senior high schools

-1-1
0 20 40 60 80 100

Percent using microcomputers

All schools

Source NCES, The Condohon of Education, 1985.

Fig. 1Single statistic indicator
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a number of other goods and services. Unlike the GNP, however, the
CPI is computed as a weighted index of a sample of price changes. The
weights enable the scale to reflect accurately the magnitude or impor-
tance of price effects in various sectors of the economy-for example,
the housing market or energy prices. Appropriately weighted, the com-
bination of prices provides an estimate of living costs and tracks changes
in those costs over time.

Composite statistical indices can also be useful as educational indicators.
For example, the Department of Education has constructed a composite
index of states' 'education Al need' by combining key measures of stu-
dents' socioeconomic characteristics (shown in Fig. 2). Many policy-mak-
ers also want an indicator that reflects the qualifications of the teaching
force, but no single statistic can provide sufficient information. There-
fore, we might construct a composite statistic of teacher qualifications by
combining a number of separate qualification dimensions into a scale.
We might add together the number and level of earned degrees, years of
teaching experience, and number of hours spent in post-certification
coursework and inservice training. If it seemed appropriate, we could
weight some factors-for example, a Master's degree might be counted
more heavily than participation in inservice training. If constructed
well, a score on the Teacher Qualification Index would provide a more
accurate picture of teachers' qualifications than could be obtained with
single measures.

Compels Index of Educe Ilonsi ilervice Fliquirenswits

Meats and
ROM

Potent
Children
5-17 In
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1080

Psioant
Fientizspped

Oh Idnen
1984
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English

Pmakeent
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faluasibnei

Service
Requirements

lissailicsben
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Cannsoticui 10.4 13.7 3.1 0.3 Low
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New Itenpiters 8.9 9.8 3.1 6.0 Low
Rhoda Mend 12.6 1 ':.5 4.: 11.5 Meditate
Vermont 13.0 10.9 2.2 10.0 Medsrais

Mideast

Osisvare 14.6 16.4 2.4 11.0 Meditate
District of

Cokirnbls 36.3 8.1 2.3 12.0 MP
Merylind 11.9 13.3 2.2 8.0 Low
New Jersey 13.3 14.4 8.3 11.6 Moderate
New York 17 9 10.5 14.3 14.0 HO
Pennsylvania 13.2 11.3 3.1 10.0 Moderate

Groat Lakes

Minces 14.1 13.9 3.9 11.0 Modena*
Indians 11.0 10.3 2.2 7.0 Low
Michigan 12.4 9.1 1.4 9.0 Moderate
Ohio 12.2 11.0 1.9 10.0 hiledsrate
Wisconsin 9.6 9.3 G.9 6.0 Low
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Fig. 2- Composite statistic indicator
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Composite indicators can also be constructed to provide information
about relationships between two or more varying factors. A familiar
example from weather reporting is the wind chill factor (see Fig. 3). The
wind chill factor is a ratio that reports the conditioncoldness--that
results from the relationship between temperature and wind speed.
Knowing wind speed in addition to temperature is important: The faster
the wind blows, the faster the body loses heat. But this effect cannot be
accurately estimated by simply adding the two numbers. Therefore, the
wind chill factor captures the relationship of these two conditions and is
a far better indicator of coldness than either of the two conditions
separately.

Composite statistics that assess relationships seem particularly appro-
priate in education, where much of what happens results from several
circumstances and events taking place at the same time. A common and
quite simple example of such an indicator is pupil/teacher ratio (Fig. 4).
Because it reveals the relationship between the number of students and
the number of teachers in a particular state, district, or school, 'it

2750
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46 1250
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Wind chill index
Wind speed
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Very
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Dangerous
conditions
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Above this line exposed flesh freezes

T
',Bitterly cold)cold',

Cold

Very rool
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Cool

mph (I fikph)

0 m p h (0 k p h )

50°F 32°F 14°F 4°F -22°F 40°F
i i I I -I

10°C 0°C -10°C 20°C 30°C 40°C
Air temperature

Source Psww. E A and C C Smith rpm Lmthooks Word Wmoths: Guide 1984 488 pp

Fig. 3A composite indicator
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provides more relevant information abou. the condition of education
than if we simply considered the numbers of students and teachers
separately. However, even this simple composite indicator presents dif-
ficulties since states often define 'teachers' differently when calculating
these ratios.

Although it would be more complicated than calculating pupil/teacher
ratios, we might also want to construct a composite indicator to assess
the academic performance of senior high schools since academic perfor-
mance can not be accurately judged by one measure such as achieve-
ment test scores. School performance is a complex condition that
includes much more than how well students score on tests. An accurate
indicator of high schwls' performance would pr,bably require assessing
the relationship of several factorsthe scores or the 12th grade class
when they entered the school as 9th or 10th graders, the percentage of
dropouts between 9th and 12th grade, and the scores of 12th graders, to
name just a few important components.

INDICATOR Whether indicators are single or composite statistics, rarely can a single
SYSTEM° indicator by itself provide adequate information about complex

phenomena. More often, we try to construct a system of indicators to
generate more, and more accurate, information about conditions.
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An indicator system is more than just a collection of indicator statistics
about a complex phenomenon, and it differs from a composite indicator
that combines information to provide better understanding about one
important aspect of that phenomenon. Ideally, a system of indicators
measures distinct components of the system of interest, but also provides
information about how the individual components work together to pro-
duce the overall effect. In other words, the whole of the information to
be gained from a system of indicators is greater that the sum of its parts.

We are quite accustomed to using indicator systems in mar; areas of
our lives. For example, when we want to know how comfortable we
will feel on a summer day, we consider together separate indicators of
the temperature, humidity, the air quality, and the probability of rain,
ri 1'er than relying on any one of these indicators alone. No single indi-
cator tells enough of the story by itself.

Although we currently lack complete educational indicator systems, we
do have illustrations of how data from indicators might be used together
to provide better information than we could get from any one indicator.
For example, Fig. 5 presents together information about student ethnic-
ity, coursetaking patterns, and achievement test scores. This juxtaposi-
tion of indicator data might suggest to policymakers that increased
coursetaking could lead to increased achievement for all student groups.

100

80

60

40

20

0

Algebra I only

MO Algebra I and Geometry
11. Algebra I, Geometry and Algebra I'

II/Algebra I, Geometry, Algebra II and Trigonometry

Algebra I, Geometry, Algebra II, Trigonometry, and Calculus

White Black Hispanic American Indian/ Asian or Pacific
Alaskan Native Islander

Source. U.S Department of Education, NOES, The Condition of Education. 1982. p. 197.

Fig. 5Combined indicators of ethnicity, coursetaking, and achievement
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In education, a complete indicator system should attempt to assess all of
the relevant components of the educational system with a series of dis-
tinct indicators. For example, if we were only to have indicators of how
well the system is meeting important goals such as achievement scores,
we would lack other informationteacher quality, instructional
processes, resources and materialsneeded to judge its overall condi-
tion. Without a series of indicators that assesses all important facets of
the schooling processes, we can neither understand the system's overall
health nor determine the conditions under which a particular goal is
met.

INDICATORS AND The purposes of indicator systems are to measure the health and effec-
MODELS tiveness of the education system and he .p policymakers make better

decisions. These purposes imply that we .select a set of indicators based
on an understanding of which components of the educational system
are critical to its health and which features signal important changes in
its condition. We should also know how the various components of the
system are related to one another. That way, particular combinations of
statistics can be used to diagnose current and future conditions. For

mple, in automobiles, if the oil pressure drops and the engine tem-
perature rises, we can reasonably assume that something is wrong with
the system. Moreover, because we understand the relationship between
these factors, that particular combination of conditions provides specific
clues about what might be wrong.

Models Influence Put another way, to properly specify which indicators should be a part
Selection of of a system, we need a model of how the educational system works. If,
Indicators for example, we began with the model shown in Fig. 6, we would con-

struct an indicator system that included indicators of each component of
the model. But a single indicator of each component of the educational
system would still be inadequate. Within each component, we need
indicators of all its most critical dimensions. For example, in the teacher
quality component we would need more information than a single indi-
cator could conveye.g., a measure of teachers' formal qualifications.
We would also want indicators of the essential features that define who
teachers are, what they do, and the conditions in their schools that
affect the quality of their teaching (Fig. 7). That way, the indicators in
the system can provide essential information about each component of
the model and illuminate how the various components relate to one
another.

More than any other factor, the model chosen as the basis for selecting
indicators will influence what information an indicator system will pro-
vide. But no single model of the educational process has gained univer-
sal or even widespread acceptance. This means that policymakers must
attempt to assess the well-being and effectiveness of the educational
system when we are not entirely clear (or in complete agreement) about
what we want from it. We need to have some standard of educational
goodness against which to judge health and effectiveness. But we have
few clear-cut definitions of what each of these criteria should be.
Unlike the economy where dollars stand out as a critical goal, we lack
universally accepted standards against which to hold the educational
system. The mutiple expectations we have for the schooling system and
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Age and gender

Personal and career histories

Attritien rates

Educational backgrounds

Areas of certification
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Recency of educational experience

Interests and comfort with subject areas

Flexibility

Fig. 7Teacher quality component of comprehensive
model of educational system
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the limits of our knowledge about how it works make it difficult to
know which statistics should be used to measure the educational
system's health or effectiveness.

Although we currently lack a generally agreed upon model of the edu-
cation system and, consequently, cannot construct a "perfect" indicator
system to provide an overall assessment of the educational system's
health or effectiveness, we do widely share views about some schooling
outcomes. For example, most schooling constituents would argue that
students' academic achievement and their willingness to stay in school
until high school graduation are two highly-valued schooling objectives.
If we have good measures of these two outcomes, we can use statistics
from them as indicators of how well schools are accomplishing these
desired results. Higher levels of achievement and lcwer numbers of
dropouts could be used to signal a healthier, more effective system.
Moreover, since we know that course enrollment and achievement are
linked, we might use enrollment statistics as an indicator of the system's
well being. The more students taking courses in subjects where we
want increased achievement, the healthier and more effective we could
declare the system.

We also have wide consensus about a number of schooling conditions
that we want for their own sake. These, too, can be measured as indi-
cators of well-being. For example, most of us want teachers to be well-
trained, experienced, reasonably paid, and provided with manageable
working conditions. Most would like children to be in small classes; to
have ample opportunity to engage in problem-solving activities; and to
have sufficient books, materials, and equipment at their disposal. Most
agree that minorities and poor children should have opportunities equal
to their mom advantaged peers. For example, Fig. 8 illustrates the
declining disparity in mathematics achievement between black and
white students. The more of these conditions that exist, the healthier
we might declare the system.

Indicators can report what is, and we can use them to draw some con-
clusions about health and effectiveness. But indicators will only provide
general information about schooling. We do not yet understand the
educational system well enough to construct more precise measures of
the system's condition or of the interaction among its components. No
matter how broad the consensus about certain outcomes or conditions,
without an agreed-upon model that integrates these features into the
education system as a whole, statistics that measure them can provide
limited information, at best.

These caveats point to the current limitations on educational indicator
systems. However, they do not imply that we can not develop far
better indicators than we currently have available. That we can surely
do. But even better indicators must be in Irpreted with caution, and in
the appropriate framework. Indicators car. Drovide valuable information
to guide the debate and dialogue about Arl.tether schooling is sick or
well, effective or ineffective. But judgments about the health of the
educational system can only be made by interpreting indicat' data in
the context of educational values and experience with schooling.
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HOW INDICATORS ARE USED

In the last section, we described basic types of indicators and discussed the relationship
between indicators and models of the education system. in this section, we discuss and evaluate
some of the claims commonly made for indicator systems.

CLAIMS FOR AN
EDUCATIONAL
INDICATOR
SYSTEM

Report and
Compare the Status
of Education

The prospect of an educational indicator system has given rise to great
expectations. Claims have been made that indicators will:

report the status of American schooling; provide information
needed to contrast schooling in different states and local districts,
and to compare U.S. schooling with the education systems of
other countries
monitor changes over time
explain the causes of various conditions and changes
predict likely changes in the future
profile the strengths and weaknesses of the system
inform policymakers about the most effective ways to improve the
system

Some claims appear quite achievable; however, others are clearly
unrealistic. We'll consider each claim in turn.

A complete set of indicators could summarize the human and material
resources available to schools, the policies and practices that characterize
them, and the results that they are achieving. For example, we might
be interested in reporting and comparing the percentages of high school
seniors who have completed various mathematics courses (Fig. 9).

Percent of 1980 high school seniors taking mathematics courses, by course title and racial/ethnic group
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Source: U.S. Deportment of Eduction, NCES. MO School and BeyondA National Longitudinal Study fa the 1980's, p. 5.

Fig. 9Indicator repo' ting educational conditions
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These indicators could be constructed to compare schooling in various
local schools, states, regions of the country, and internationally. In fact,
some existing, albeit limited, educational indicators (e.g., per-pupil
expenditures, teachers' salaries, average class size, SAT and ACT scores)
are currently used in just these war. These are the indicators that have
been incorporated by the Secretary of Education into his annual 'Wall
Chart' for comparing the education provided in various states (Fig. 10).
Additionally, some states (e.g., California, Penn.sylvaniar Nevada)
currently have systems that describe critical features of their own sys-
tems and compare statistics on a number of schooling features among
local schools and districts.

1
STATE EDUCATION STATISTICS

Performance Outcomes

ACT
(28 States)

SAT
(22 States)

Percent of Percent of Percent of Percent of
High School High School High School High School
Graduates Graduates Graduates Graduates

Taking Taking Score Taking Taking Score
1985 Test (Est.) 1982 Test (Est.) Change 1985 Test (Est.) 1962 Test (Est.) Change

State Rank Score 1965 Score 1962 1962-1965 Score 1965 Score 1962 1982-1986

(1) (2) (2) (4) (5) (6) (7) (8) (9) (10)

IOWA Number ICU 07.1 20.3 64.6 0.0 - - - - -
(Rsa) ( 1)T (10) ( 10 (MO (16) T

KANSAS Number 19.1 62.1 18.9 60.6 +0.2 - - - - -
(Rank) (10) ( 6) (10) T ( 1) T ( 6) T

KENTUCKY Number 171 611 17.5 63.7 +0.4 - - - -
(Allit (13) On T (21) 7 OM ( 3) T

LOUISIANA Number 16.5 60.7 16.7 60.6 -0.2 - - - - -
(Rank) (27) ( 6) (27) 16) T (25) T

MAINE Number - - - - - INS 61.5 610 46A + I
ROO (11) (12) ( 8) OM (17) T

MARYLAND Number - - - - 910 5! .3 869 50.3 .21
(Rank) ( 6) (13) ( 9) T (11) ( 3) T

MASSACHUSETTS Number - - - - IKE 66.11 1109 05.8 +18
(11960 (MI ( 2) On T ( 2) (10) T

MICHIGAN Number 18.9 51.9 18.7 51.4 .0.2 - - - - -
(Rank) (11) T (17) T (12) T (16) T ( 6) T

MINNESOTA Number 110.2 21.11 20.2 26.9 0.0 - - - - -
14901) ( 2) (14) (3! (26) (13) T

MISSISSIPPI Number 15.5 64.2 15.5 74.4 0.0 - - - -
(Rank) (28) ( 2) (28) ( 1) T (15) T

MISSOUPU Number 16$ 46.9 13.? e6,3 40.1 - - - -
06111119 (14) T (31) (12) T (23) (12) T

MONTANA Number 19.5 52.1 19.5 49.5 0.0 - - - - -
(Rank) ( 6) (16) ( 6) (20) (15) T

NIMIKASKA Nun** 19.7 el 19.1 73.0 -0.2 - - - - -
(Kim) ( 4) T ( 4) ( 4) ( 2) (26) T

NEVADA Number 18.5 43.6 18.3 44.5 .0.2 - - -- -
(Rank) (17) (24) (18) (24) ( 6) T

NEW HAMPSHIRE Number - - - - - 939 57.0 925 56.4 +14
(ROAN ( 1) ( 3) ( 1) ( 6) (14) T

Source. U.S. Department of Education, 1966.

Fig. 10-"Wall Chart" indicators comparing states
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be based on
universal features

Comparisons require
consistent definition
of measures
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Although reports that describe school conditions might include some
features of schooling that vary from place to place, comparisons must be
based on components of schooling that exist everywhere. For example,
it would be of little use to compare school systems on the quality of
programs in agriculture because programs in agriculture are not common
to all schools. In fact, one of the flaws in the current 'Wall Chart' is
that its indicator of student achievement is based on scores on college
entrance exams that are taken by only a fraction of the nation's
studentsand this fraction varies from state to state.

Even more important, making appropriate comparison among states and
local schools will require that indicators be defined and measured in the
same ways. Currently this is not the case, even for the most basic
features of schools. For example, methods for computing school atten-
dance rates vary considerably from stez to state: Some states count
only those students actually present at school as attending; in other
states, students staying home with an 'excused' absence are counted as
attending. Student achievement provides another example of how roar
propriate comparisons can distort information. Although most sties
have systems in place to assess students' achievement outcomes, the
specific measures they use vary considerably. If we were to use statis-
tics produced by different definitions or measures to compare states
schools, we would draw very unreliable and, perhaps, quite error.e,,Lts
conclusions.

Track Changes Over An indicator system that collects, analyzes, and reports data about
Time schooling at regular intervals will show changes and trends in the educa-

tional system over time. Currently, we use many educational statistics
in this way. We plot high school graduation rates and the ups and
downs in SAT scores each year; we track changes in achievement from
one administration of the National Assessment of Educational Progress
to another; we track the variations in the number of college graduates
choosing teaching as a career, to name just a few (Fig. 11).

Indicators also allow us to track changes that follow significant policy
decisions or that parallel other changes in the education system. For
example, states that experience major shifts in sources of funding could
track changes in schooling that follow such shifts (Fig. 12). States or
districts might be interested in tracking dropout statistics following
increased high school graduation requirements or the imposition of com-
petency examinations.

Tracking establishes Tracking these changes does not, of course, imply that we have estab-
trends, not causes lished cause and effect since in natural settings like schools, many fac-

tors may cause the trends we observe. Tracking changes may stimulate
hypotheses about causes and identify areas for further investigation, but
the existence of a trend does not in itself permit us to draw inferences
about causality.
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Obviously, if indicators are to track changes, they must measure endur-
ing features of the system, and measures themselves must remain con-
stant over time. Ensuring such constancy means paying particular atten-
tion to how the measures are defined. For example, we might want to
compare teacher-student contacts over time, i.e., how many children
teachers are responsible for and how many adults children have avail-
able to them in school. One way of defining this feature of schooling is
the proportion of full-time teaching positions at a school to its student popu-
lation. Unlike class-size or te- ching load, this definition could lead to
reliable statistics even if scho organization changed. For example, if a
school switched from self-contained classrooms to a departmentalized
system, or to large team-taught classes, this definition would still
capture the important ratio of teaching adults to students in the system.

Tracking requires
enduring features,
constant measures
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Similarly, if defined in generic ways and measured consistently, class-
room instruction indicators could document variations in instruction
both over time and among school types (Fig. 13).

The definitions of indicators must remain constant over time even if a
better means of measuring the same phenomenon is perfected, or com-
parisons over time will be rendered invalid. This requirement will prob-
ably be a dilemma for educational indicators since, as we will discuss in
greater detail below, few 'good' measures of even the most important
features of schooling are currently available. However, there are solu-
tions to this dilemma. For example, as new measures are developed
they can be used concurrently with older ones to provide statistical
bridges or 'crosswalks' and preserve the continuity of trend data. In
that way, better indicators can evolve over time.

Predict Future One of the most appealing claim' made for indicators is that they will
Performance serve as an early warning system, alerting policymakers to problems in

time to intervene. But, predicting future conditions or events about
complex social systems like education from the movement of indicators
is difficult because we know little about what actually causes changes in
these systems to occur. Economic indicators provide a parallel example
of this difficulty: we have not been terribly successful at predicting the
future because we do not fully understand the causes of changes in the
economic system. In education we may fare even less well.
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Fig. 13Indicator of enduring school features that can be compared
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The most straightforward way that indicators can predict future changes Indicators as
is when they collect data directly relevant to the future. For example, harbingers of
indicators that measure birth r- or population shifts can provide quite change.
accurate projections of school ,,ulations in the future. Similarly, indi-
cators that assess career intent ,ns of high school seniors can provide an
early warning of possible teacher shortages or surpluses in the future.

To the degree that theory and research have established links between Leading indicators
certain indicators and other events in the educational system, indicators can predict
can probably be used to predict quite accurately. And, we do know accurately
some things. For example, we know that the more classes secondary
students take in subjects like science and mathematics, the higher they
are likely to score on achievement tests in those subjects. So, if scores
on an indicator of science and mathematics courses participation went
up, we could predict an increase in mathematics achievement scores
with considerable confidence.

This type of prediction requires that some indicators qualify as 'leading"
indicators, i.e., when they change, other known changes will follow. In
the economic sphere, the Index of Leading Economic Indicators has such
predictive value. With this economic index we can predict, for example,
that a decline in raw materials portends a subsequent decline in

26
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manufacturing output; or, a reduction in inventories will lead to a
reduction in consumer sales.

Patterns of change As with most economic indicators, howeve , a less certain type of prc-
support less certain diction is all we should expect from an educational indicator system
predictions predictions based on observations of trends in the past, but with no

absolute certainty about causes (Fig. 14). Over time, patterns of changes
among educational indicators may be notedfor example, when teach-
ers' salaries increase, we may note a subsequent increase in the number
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Source: U.S. Department of Education, LACES, The Condition of Education. 1984.

Fig. 14Indicator used to project trends
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of college graduates entering teaching. When such trends appear, they
can be used to project conditions in the future. Although we cannot
relate conditions in a causal way (e.g., more students are entering teach-
ing because salaries increase), we could predict the former on the basis
of the latter.

Predictions based on indicators are likely to become increasingly precise
as patterns recur over time and if combinations of leading indicators
point to the same future events. But, as with economic indicators, we
will undoubtedly discover thet many anticipated changes never come to
pass and that unanticipated ones spring up repeatedly. Indicators may
improve our ability to see what's on the horizon, but we should not
expect them to provide a perfect description of the future.

Many hope that, in addition to tracking and projecting changes, ini.aca-
tors will be able to provide explanations for why things happen as they
doto determine what factors caused particular changes and link partic-
ular policies with their effects. The data from indicators might indeed
document such links, but only when the connections are obvious or if
prior theory and research have established the relationship between o-
component of the system and another. For example, we might not
sharp upward trend in an indicator of mathematics teachers' qualifica-
tions following the institution of a loan-forgiveness program for students
entering these fields. Of course, it would be tempting in this case to
conclude that the policy caused the change in the number of qualified
teachers. Such an inference might be wa:7anted, but, if so, it would be
because of the logical connections we make between the two events and
other information we may have at hand. The fact that the indicator
changed would not, in itself, prove the connection between the two
events.

This rather subtle distinction is critical because, invariably, policymakers
and researchers will want to interpret the findings of a monitoring sys-
tem in an explanatory fashion. That is, if one indicator goes up or down,
other changes in indicators will be scrutinized for an explanation, even
when prior research has not established links between indicators. For
example, if there were to be an increase or decrease in an indicator of
student achievement at the same time that there were changes in indica-
tors of educational spending, teacher qualifications, or school organiza-
tion, it would be tempting to use these other changes to 'explain' why
students' scores moved in the direction they did.

Of critical concern to policymakers is determining whether their deci-
sions have the intended effect. An indicator system can track effects
when relationships are already known from prior research. And, even
when effects are not known, indicator data can provide clues about how
components of the system are related, and they can suggest possible
relationships for researchers to explore. Unfortunately, few conditions
in education have causes that are clearly understood. Consequently, we
risk using the information from indicators inappropriately and
misspecifying (-lusts when there are none or inferring the wrong direc-
tion of influence.

26

Explain Conditions
and Changes

Without prior
research, indicators
can't establish cause
and effect
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An example may help to clarify this point. A recent report' documented
that at least 79 theories have been advanced to explain the steady
decline of SAT scores between the early 1960s and 1980 (including
drugs, parental neglect, poor teacher training, and the birth-rank of
test-takers in various years). For an indicator system to establish the
cause of this decline, we would need to include in the system indicators
that measure all the factors suggested by the various theories so that we
could rule out all the irrelevant factors at the same time that we pointed
to those actually contributing to the decline.

If including all of the factors that might explain achievement declines
seems unwieldy, we must remember that we would also need to include
all the possible causes of all the other conditions or events we hope to
explainstudent dropouts, teacher shortages, special problems of girls
and minoritiesand some controls to establish which particular change
was responsible for a given effect.

However tempting the conclusions, an indicator system can not provide
all the necessary conditions and controls to determine the causal rela-
tionship among these events. Indicators may call to our attention the
fact that two events occurred at the same timethat is, that they are
correlated. However, they provide no grounds for concluding that one
event caused the other. An indicator system can track causes and effects
when relationships are already known from prior research. And indica-
tors can provide clues about about how components of the system are
related; thus they can suggest possible relationships for researchers to
test using more controlled procedures. But we cannot expect an indica-
tor system itself to explain why things happen as they do.

Profile Strengths We have considered expectations that indicator systems will report con-
and Weaknesses of ditions, track changes, predict the future, and explain why particular
the System changes occur. Additionally, an educational indicator system is expected

to profile the strengths and weaknesses of the educational system and to
evaluate how well it functions. In this way, indicators are anticipated to
provide a public "report card," and hold the system accountable by per-
mitting public scrutiny of the performance of the system. This expecta-
tion, too, is likely to be fulfilled in a far more limited way than many
might hope.

Need reference Profiling the strengths and weaknesses of the educational system poses
points to judge the fundamental problem for policymakers raised earlier: the difficulty
system of judging the overall health of a system when we are not entirely

clearor in complete agreementabout what we we want from it. The
problem is very basic: For a statistic to provide information about the
strengths or health of a system, we need to have a reference point for
itin this case, we need to have some standard of educational 'good-
ness." At the very least, we need a sense of whether more or less of
particular schooling characteristics signals that conditions are 'better' or
'worse," "healthy' or 'sick." If we know which direction is healthy, we

'Wharton, Y. L. List of Hypothesis Advanced To Explain the SAT Decline, 1977, College
Entrance Examination Board, N.Y.
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can assess the relative conditions of the system over time and from
place to place.

However, as a society we have not precisely defined schooling goals.
For example, we know that we want schools to develop students
academically, socially, personally, and vocationally. But we have no
clear-cut definitions of what each of these means, or how we rank these
goals. We also want schools to keep children safe and comfortable,
even happy. But it's not clear how much of children's happiness we
woad be willing to sacrifice for their academic progress, or vice versa.
Without such standards, it is exceedingly difficult to define strengths or
weaknesses or to choose statistics to measure either one.

Because we lack basic reference points, we cannot use an indicator sys-
tem to make an overall judgment about the strength or weakness of the
educational system. The best we can do is to measure those
outcomessuch as achievement and graduation ratesand those
schooling conditionssuch as well-trained teachers and manageable
working conditions that we all agree are desirable in themselves. We
might reasonably conclude that the more of these conditions that exist,
the stronger and healthier the system is.

In the end, however, educational indicators will probably function more
like the weather report than like sports statistics or even economic indi-
cators. We probably will find few clear-cut good or bad conditions, few
unequivocal ups and downs.

Finally, an indicator system is expected to inform policymakers and edu- Inform Policy and
cators about policy and practiceto point to the types of changes that Practice
will be appropriate and effective interventions. Moreover, as educa-
tional reforms are implemented, the indicator system will be expected to
assess their contribution to better schooling. This is a tall order for indi-
cators, particularly for an indicator system intended to serve national as
well as state and local interests. If state and local policymakers expect
to use indicators to track the implementation and consequences of pol-
icy, they will probably need to develop systems of state and local indi-
cators designed specifically to reflect their particular conditions and con-
cerns.

A national indicator system is likely to be guided by federal articulations Limits of national
of educational goals and consist of measures that will be appropriate for indicators
national descriptions and comparisons (i.e., measures of characteristics
commonly found across states and schools). But most decisions about
the conduct of education are made in states, local districts, and individ-
ual schools. State and local policymakers may or may not incorporate
national recommendations into policy goals and actions for their
schools. If they do, the specific forms they take are likely to vary con-
siderably from place to place. Currently, many states have adopted cur-
riculum policies, policies regarding the use of instructional time, and
policies regarding teacher qualifications and compensation. But these
policies exhibit considerable variation in substance, extensiveness, and
their implementation time-frames across states and localities. Indicators
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that meet the criteria for a national system are unlikely to focus on the
multitude of targets at which these policies are aimed.

Further complicating the problem of developing national indicators that
could be useful for informing state and local policy is the rapid pace of
change within the educational policy environment. Simply keeping
track of what state and local policies have been adopted, their intended
effects, and the extent of their implementation would be a major data
collection and analysis effort. Constructing and implementing indicator
of all of them as national indicators would be impossible.

As a result, when it comes to providing data to inform policy decisions,
the most we can probably expect from national indicators is that they
provide information about what generic types of policies (e.g., man-
dates, capacity-building, incentives) or general categories of policies
(e.g., curriculum policies, teacher policies) are being implemented in
various states and local districts and what general types of subsequent
changes seem to be associated with them.

Indicators developed by states and local districts could, on the other
hand, be quite useful for monitoring particular state and local policies
and practices. At these levels, indicators could be designed to reflect
specific conditions and concerns that have been the target of policy ini-
tiatives. For example, scores on the student achievement measures used
by a state could constitute a state-level indicator of important outcomes
that would provide information more relevant and specific to a state's
particular achievement goals. This more specific information could sup-
plement the more general achievement information supplied by a
national indicator. The achievement and participation of sectors of the
student population of particular interest could be tracked with state- and
locally-developed indicators as well. For example, an indicator that
specifically charts the progress of non-native English-speaking children
of migrant workers might be of interest in states like Florida and Cali-
fornia. Knowledge and competencies that have been designated as tar-
gets for improving teacher quality could be incorporated into state-
specific teacher-qualifications indicators. Moreover, if states collect
these data, they can then provide information back to local schools and
districts (Fig. 15).

Indicators that focus on specific conditions, educational practices, and
outcomes of interest could indeed provide policymakers with clues
about what changes have occurred following the implementation of pol-
icies aimed at those factors. Caution must be exercised here, of course.
Indicators that are too specific to current concerns may be of little use
over time. As with national indicators, indicator de7elopers at the state
and local levels should take care to develop measures of central features
of the system or those targets of policy initiatives that are likely to be of
interest even if immediate policy priorities shift.

Of course, expecting state and local indicators to signal what specific
policies and practices will work toward specific goals raises all of the
difficulties of indicators noted earlier. Indicators will report conditions;
and, as new indicators are developed, they certainly will result in far
better information than educational statistics currently provide.
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Indicators will generate knowledge about the educational system that
will fuel the ongoing debate about se ooling. They will influence how
policymakers and the public think about schooling and provide useful
clues about promising policies. But even as we develop better indica-
tors, they will neither identify specific causes, nor provide unequivocal
solutions to problems. In the end, interpretations of what indicators
mean and decisions about what policies should be implemented will be
influenced by values as well as by knowledge. Lecators can not
remove fundamental decisions about schooling frGm the political
processfrom the reflection and debate among policymakers and the
public ultimately responsible for its healthy functioning.

Indicators in that broader policy context is the subject of the next sec-
tion.
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INDICATORS IN A POLICY CONTEXT

FIVE POLICY We have seen that decisions about desired outcomes and conditions will
ISSUES determine the nature of any indicator system. In large part, these deci-

sions will be politicalthat is, influenced by the concerns of specific
groups, by public opinion, and by educational goals at different levels of
the system. In this section, we consider the broader political context in
which any indicator system must be implemented and speculate about
how this context will shape an indicator system. We will focus on five
basic issues: (1) the level of information to be collected, (2) the chal-
lenge of making comparisons, (3) the costs and benefits of extensive
indicator systems, (4) the political pressures that the existence of at. ;ndi-
cator system will bring, and (4) the vital question of who makes the
design decisions for any indicator system.

What Level of One source of tension about what and how to monitor stems from the
Information Should divergent information needs of local policymakers and practitioners,
the System Collect? state policymakers, and federal education officials. As noted earlier,

federal officials will undoubtedly be most interested in looking at
characteristics that are evidenced across states and local districts since
these will permit both natioral description and state-by-state compari-
sons. State-level policymakers will probably want indicators capable of
tracking the effects of state policies. Local decisionmakers would prob-
ably like site-specific data that would be useful for improving particular
programs. Equally vexing differences among levels will surely plague
decisions about methods of indicator data collection, analysis, and
reporting.

Top-down or A fundamental decision is to what extent a national indicator system
bottom-up? should be top-down (shown in Fig. 16) or bottom-up (shown in Fig. 17).

A top-down system would consist ,eiy of indicators defined at the
national level and measured commonly across schools and districts. A
bottom-up system would begin with indicators deemed relevant to states
and localities. To the extent that various states had similar information
needs and could agree upon indicators, these would constitute a
national system. A combination of top-down, bottom-up would proceed
from the national and state/local levels simultaneously, and would
require a great deal of cooperation and coordination among them.

We can illustrate the difference between these two kinds of systems by
comparing economic indicators and weather indicators.

Economic indicators are a top-down, national system. They are defined
and collected nationally. Few states or local communities have well-
developed local economic indicators, but, to the extent they are useful,
national indicators broken down by states and regions inform local poli-
cymakers and businesses. This system is appropriate since economic
policy is largely a national concern. For example, few local banks set
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their own interest rates independent of moves by such federal bodies as
the federal reserve or major banks with national constituencies.

The weather report, on the other hand, appears to be a largely bottom-
up system. Local reporting agencies use agreed-upon definitions of
indicators and common measures, and report local data to central agen-
cies. Local weather indicator data are reported at the regional and
national levels, but the data are rarely aggregated. That is, the national
weather report does not include the nation's average temperature,
humidity, or rainfall. Some conditions specific to a local regionsmog
or storm warning, for examplemay never or only in extreme cir-
cumstances, be a part of national or regional weather reporting. On the
other hand, local data provide specific information that is needed for
local decisionmakingdeclaring smog alerts that restrict or curtail indus-
trial activity and driving in major cities, or issuing hurricane advisories
along the gulf coast.

The weather system is not entirely local; weather satellites are perhaps
the most centralized data-gathering operations imaginable. However,
the largely bottom-up approach to weather reporting is clearly appro-
priate given the great variety of weather conditions across the country
and the relative uselessness of national averages to any one locality.

Which approach is more appropriate for schooling? Both sides of the
argument have their energetic supporters. States and localities want to
preserve their identities and gather information relevant to their particu-
lar concerns. While the federal government is interested in helping
states acquire these data, its primary concern is for the condition of the
country's educational system as a whole. Consequently a major
emphasis is on data that will allow generalizations across the nation and
comparisons among states. Realistically, for any indicator system to
work, all those who will participate in the systemeither by supplying
or using data, or by paying for the systemmust perceive it as an infor-
mation source that serves their needs and interests. Achieving this har-
mony of motivation is likely to require cooperation and compromise on
all sides.

How Can States and We have already noted that one function of an indicator system is to
Schools Be compare states, schools, teachers, and students. But the ability to make
Compared Fairly? such comparisons raises a difficult political issue: How do we build into

a system of indicators the reality of differences and account for them
when we make comparisons without institutionalizing lower expecta-
tions for some schools and their students?

Can indicators
reflect differences
while promoting
equity?

Not all states, sd'ools. teachers, and students start out even. Some sys-
tems fa :e greater difficulties than others in educating; some students
face greater difficulties becoming educated. We know that achieving
desired educational outcomes will be more difficult for schools with
large numbers of poor children, minority children, or non-English-
speaking children. We know that states and regions with high levels of
transiency will face more problems in reaching educational goals. States
with particularly depressed economies or high levels of unemployment
will find it more difficult to generate adequate resources for schooling.
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Figure 18 presents some of these differences among states. We want all
children, regardless of race, gender, religion, physical or mental handi-
cap, or social standing, to have a fair opportunity to succeed. So we
expect schools to overcome the difficulties they face. But the differences
among them mean that, although two states or schools may achieve the
very same results, their actual accomplishments might vary considerably.

Out of a sense of fairness to states and to local schooling systems, indi-
cators should be sensitive to these variations. Yet, out of a sense of fair-
ness to the children of various circumstances, indicators should account
for the distribution of educational outcomes and processes among vari-
ous student groupsindicators that will monitor the system's equity.
Indicators that include 'adjustments" for the educative difficulties vari-
ous schools facefor example, different expectancy ranges in

ash.

Cs
Legend: High III Moderate II Low D

Source: U.S. Deportment of Education, NCES, Indicators of Education Statistics and Trends, 1985.

Fig. 18Index of requirements for special educational services
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achievement scores for schools serving students of different
socioeconomic backgroundsruii the risk of institutionalizing low
expectations for some students. On the other hand, indicators that
don't account for these important differences would place an undue
burden on many schools when comparisons are made. They could
obscure real achievements of schools with the most difficult cir-
cumstances and inflate the accomplishments of schools working under
far easier conditions.

There are possible solutions to the comparison problem. One approach
would be to simultaneously emphasize educative difficulties and the
goal of equity. Indicator data might document both the overall difficul-
ties a state or district might face and the distribution of school conditions
and attainments among student groups within these states and districts.
If disparities among groups were also a focus of attention, the difficul-
ties schools and districts face might be less likely to lead to lower expec-
tations for the least advantaged students. Constructive approaches to
this dilemma, however, will undoubtedly be tricky to implement.

The answer to this question must be determined less by technological
than by political considerationsdecisions about when the costs of such
a system outweigh its benefits. Even though we lack a model that
specifies exactly what data we should collect, we have the design, data-
collection, and analytical capacity to collect and analyze data about
schooling. Within the not-too-distant future, we are likely to have the
measurement technology necessary to assess the components of school-
ing of greatest interest to policymakers and educators.

On the other hand, an extensive indicator system would be very costly.
For example, it cost about $1.2 million for the most recent surveys
administered to a national sample of school principals and teachers, ask-
ing them to spend about 45 minutes providing very basic information
about school resources, staffing, programs, and student characteristics.
The National Assessment of Educational Progress estimates that it
currently spends about $4.8 million to obtain a nationally representative
assessment of student achievement. To develop a national indicator sys-
tem, such surveys would need to be augmented by data collection
efforts targeted at state- and district-level education officers and perhaps
such other efforts as textbook analyses and parent surveys. Moreover,
each new school feature (e.g., school discipline practices, homework pol-
icies, textbook quality, the use of computers, inservice training) or data
source (e.g., parents, textbooks, school board members) that is added
magnifies not only the financial costs of the system, but also increases
the burden placed on those within the system who are being asked to
respond.

The extent of comparisons will probably also be limited by cost and bur-
den considerations. Initiating and maintaining a nationd system that
would permit comparing local school systems would be a huge and
costly enterprise. Even state-by-state comparisons would increase costs
considerably over a system that simply provided nationally
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representatil, e information. For example, the National Assessment of
Educational Progress recently estimated that altering its current design to
permit state-level data would cost an additional $10 million. The costs
of increasing national surveys of school principals and teachers to gen-
erate data about individual states as well would increase their costs in
similar proportions. And with these changed samples and more respon-
dents providing data, the burden on the educational community would
increase proportionately. Costs would also multiply with the concomi-
tant increases in the sample sizes needed for each group of respondents
providing data to the system.

Indicator systems developed within states also entail considerable costs.
For example, California anticipates spending about $6.5 million of its
approximately $133 billion elementary and secondary education budget
in 1986-87 to maintain its quite extensive data system, including the
development of indicators and performance reports to local schools.
Data systems in states with smaller student populations would undoub-
tedly require fewer resources, and cooperation among states (and
between states and the federal government) could reduce costs as well.
However, even at the state level, indicator costs are considerable enough
to raise serious questions about the cost/benefit tradeoffs of systems of
various sizes and scopes.

Perhaps the most important considerations in the cost/benefit calcula- Timeliness of data
tion about indicator systems is the value and timeliness of the informa- critical
tion that they can provide. Some conditions in the educational system
might be long past by the time that policymakers and researchers had
organized and analyzed the data resulting from a comprehensive indica-
tor system. More important, as we mentioned earlier, indicator systems
should reflect a model of the education system. Without a model that
constrains the kind of data collected. it will bt, difficult for policymakers
and analysts to convert data collected by an indicator system into infor-
mation about an education system.

Given these considerations, those developing indicators will probably
focus attention on a relatively small number of measures that are par-
ticularly critical to the well-being of schooling. But because these sys-
tems will focus only on key indicators, they are not likely to include all
of the information that local educators and their school boards, state
and national policymakers, or researchers might like. Cost-benefit con-
siderations will probably constrain the comparisons that can be made
among states, districts, and individual schools. And finally, tradeoffs
will probably be required to balance the comprehensiveness of the indi-
cator system and the frequency with which the data collection is
repeated.

It should be clear by now that indicator systems will not be neutral,
technological information systems, free of political pressures. Choices
about what indicators to develop, what purposes indicators should
serve, what level of data to collect, and how indicators should be used
for comparisons are all political as well as technical issues. But we must
also consider the political pressures resulting from the mere existence of
an indicator system.
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Multiple pressures The most direct pressure from indicators will be felt by members of the
on education educational community. They stand to be judged more publicly than
community ever beforeand with measures over which they have little control. As

a result, educators will undoubtedly exert a great deal of pressure them-
selves to affect the selection of indicators, to influence the level of data
aggregation and analysis, and to shape the methods of interpreting,
releasing, and reporting data. Once indicators are in place, educators
will undoubtedly feel additional pressure to bias responses in ways that
might benefit them and their schoolsparticularly if they feel they have
had little say in the development process or that the information will be
useless to them. Even now, such pressures have been reported. In
some states currently collecting indicator data about school processes,
school administrators have been reported to encourage students to
`exaggerate' their responses to particular questions about their school
experiences. In other areas, informal teacher-networks have spread the
word among their colleagues to deflate their salary figures and inflate
their teaching-load numbers on state data-collection instruments, rea-
soning that the resulting data might bring about more favorable policies
in both areas These pressures are likely to be proportionate to what
can be lost or gained by indicators. If measures are tied to rewards or
repudiation, policymakers should expect the pressure to be great.

How will the public Policymakers should also weigh the effects an indicator system could
respond? have on the public, and the pressures these responses might place on

policymakers. For example, when indicators make the status and trends
in the educational system explicit, how might the information (good or
bad) influence public willingness to support schools, generally, or
specific educational policy initiatives? More than one scenario is possi-
ble. On one hand, the claim is often made that the public will be ready
to provide greater financial support for schoolsfor example, high
teachers' salarieswhen they are provided evidence that schools and
teachers are doing a competent jobraising achievement test scores.
But that is not the only possible scenario. If the news from indicators is
good, might not the public feel complacent about schools and, as a
consequence, make educational initiatives more difficult to mount? On
the other hand, the claim is made that an indicator system will sustain
public attention and marshal resources for schooling by clearly pointing
to components of the system requiring improvement. However, it is
also possible, as we have witnessed in the past few years, that w the
news about school quality is bad, public support can erode. This ero-
sion might be evidenced both by decreasing willingness to provide
resources for education and by increasing numbers of families enrolling
children in private schools.

Policymakers might also consider how indicators could influence the
discretion they are able to exercise with regard to various educational
policies. Once we have good measures and well-publicized data about
schooling, pressure for acting on those measures might be substantial.
For example, if we developed a 'good` indicator of teacher quality and
published the resulting data, might not pressures for policies that
respond to that indicator result? Such data might increase pressures for
merit-based teacher compensation or more 'objective' teacher dismissal
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processes. Policymakers who favor such policies could have their agen-
das advanced by such indicator data; policymakers who oppose sw'h
policies might find their opposition exceedingly difficult to maintain ire
the face of `good data.' Similarly, provocative data about one feature of
the educational system may deflect needed energy and attention away
from other components that may be either less easy to measure or less
likely to capture public interest. Moreover, if the policy community
anticipates public pressure to act on measures in ways that threaten the
interests of important constituents, it may well move to suppress the
measures or th? resulting data.

As we noted earlier, indicator data are unlikely to produce unequivo-
cally good or bad news about schooling. And because most data will be
susceptible to various interpretations, pressure will be substantial to
interpret and report data in ways that advance the interests of particular
groups. Moreover, indicator data are likely to be controlled by those
who currently have the most influence in the political system. As a
result, indicators have the potential of advancing the political interests
of those currently in control and disadvantaging those groups with less
control. For example, even though parents are critical schooling consti-
tuents, they are li' have little influence over what data are col-
lected and how t. -.;1-it be used. As such, indicators can be used to
reinforce preexisting power relationships and, perhaps, to actually cir-
cumvent significant change.

What we have described here largely reflects 'worst case' consequences
of indicators. Indicator information, in itself, should not be viewed as
dangerous, and most policymakers and education practitioners will
undoubtedly attempt to use it wisely and carefully. However, the
dilemma of how to explicitly consider potential political press ,s in
indicator selection, data collection, levels of analysis, and meth .1! of
disseminating information has yet to be satisfactorily resolved.

Indicators and
political interests

Definitions of educational indicators follow from views about appro- Who Should Makepriate educational purposes, the means by which these can best be Decisions Aboutachieved, and what constitutes proper schooling experiences for chit- Indicators?
dren. As we suggested earlier, there is considerable consensus about
important school goals and desirable conditions. But indicators must be
defined precisely, and these definitions must be operationalized into
specific measures. This is where we will undoubtedly encounter diffi-
culty. For example, if the operating definition of student achievement
outcomes focused on students' acquisition of b isic knowledge and skills
in academic subjects, one set of indicators would be appropriate. Scores
on traditional paper-and-pencil, multiple-choice achievement measures
could serve as indicators of these outcomes; and measures of those edu-
cational processes thought to affect these outcomes (e.g., time on task,
direct instruction) would emerge as key process indicators. lf, alterna-
tively, students' ability to think critically or to apply knowledge in solv-
ing real-life problems was specified as the most important achievement
outcome, then a different set of key indicators would be appropriate.
Nontraditional measures would be needed, perhaps ones that required
essay writing or included simulations of problem-solving situations. We
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would also want as key indicators, measures of school conditions likely
to produce these outcomes (e.g., activity-based lessons, classroom oppor-
tunities to solve problems). These two indicator systems could be quite
different. Moreover, if we included both types of achievement out-
comes, or designated student attitudes, participation in higher education,
or parent satisfaction as outcomes to be assessed, resulting indicator sys-
tems would vary even mare.

Views about these specifics differ among those responsible for the con-
duct of the educational system. So do opinions about what purposes
indicators should serve; what level of information should ground the
system; whether or not states and schools can fairly be compared; and

'hether indicators will be of real value to their professional and public
consumers.

Given these significant differences of opinion, who should make the
decisions about educational indicators? Should the priorities of poli-
cymakers or the judgments of professional educators prevail? Should
national goals be preeminent? Should state-level interests? Should local
conditions be studied to determine what indicators are most relevant to
existing practice? Should practicing educators be surveyed to determine
what the outcomes of education should be? Should academics? Should
state and local political and business leaders be consulted as to their
views of desirable indicator systems? If these various sources should
conflict, whose judgments are to be considered most legitimate as the
basis for indicators? should indicators be restricted to those dimensions
about which there is consensus among these often competing interests?

These questions are inseparable from the technical side of des ,loping
indicators, since decisions about what specific features of the educa-
tional system should be measured with indicators depends largely on
what we want our school system to achieve.



- 33

STATE OF THE INDICATOR ART

We have reviewed the basic types and uses of indicators and suggested some of the politi-
cal issues that must be considered in designing and using indicators. In this section, we turn our
attention to the current scene. We will review the indicators now in use, describe efforts to
improve them, and discuss some of the questions entailed in designing a national indicator sys-
tem.

We are not without educational indicators. Curreatly, a substantial
amount of educational data are collected regularly. The fednal Depart-
ment of Education publishes each year The Digest of Educational Statis-
tics, a compendium of statistics about education, and The Condition of
Education, a collection of charts and graphs based on these statistics and
augmented with some discussion of their meaning. These publications
include national statistics on school errollments, staffing, and financing;
characteristics of public and private elementary schools and teachers;
data on institutions of higher education; and information about where
students go after high school. Some statistics are broken down by
regions of the country and sectors of the population; some trends are
reported. Neither publication, however, attempts to present a system of
indicators. Mor' aver, the quality of the data collection efforts support-
ing these publ;_ations has been severely criticized.

Studies sponsored by the Department of Education (e.g., the ongoing
National Asse ;sment of Educational Progress, the recent High School
and Beyond longitudinal study, and the upcoming National Educational
Longitudinal Study of 1988) gather and report either cross-sectional or
longitudinal information about student achievement and educational
conditions in a representative sample of schools. These data can be
used to draw conclusions about schooling nationally. However, they
have not been designed to feed information regularly into an indicator
system or to provide state-by-state data.

In addition to these federal efforts, most states collect a great deal of
information about school finance, enrollment, and achievement. Some
states have developed indicator systems for evaluat. 4 and comparing
local districts. California, for example, measures and reports 'quality'
indicators including student achievement, dropout rates, student partici-
pation in Advanced Placement classes, and the number of writing
assignments students are given.

As we noted earlier, the closest existing approximation of a national
indicator system is the Secretary of Education's controversial 'Wall
Chart' consisting of a small number of statistics drawn from federal data
collection efforts or aggregated from state data.

Researchers and practitioners at every level are working energetically to
develop an improved sc, of national educational indicators. Efforts are
currently under way at the federal Department of Education (through its
Center for Statistics), the National Governors' Association, the Council
of Chief State School Officers (through its Assessment Center), and the
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National Science Foundation (through its sponsorship of projects at such
research centers as the National Academy of Sciences, The RAND Cor-
poration, and the University of Wisconsin). Indicator development is
also going on within many state education agencies.

Perhaps the most obvious challenge to these efforts stems from the pau-
city of adequate educational measures. For example, most would agree
that the quality of the teaching force should be a key indicator. But,
while we can easily measure teacher qualifications (such as credentials,
training, and years of experience in the classroom), these don't really
capture teachers' ability to teach. However, we lack direct measures of
teachers' skill in the classroom. A second example of a component with
inadequate measures is student achievement, the component many con-
sider the most important for indicators. Here we have fairly good
paper-and-pencil measures of the most commonly taught basic
knowledge and skills. But we lack adequate measures of children's abil-
ity to think critically, to apply their knowledge, or to solve problems. A
third area of needed development is curriculum. Of all the components
of the educational system, we probably know least about measuring the
curriculum that students experience at school. Before an indicator sys-
tem can be useful in assessing these and other significant components of
the system, new measures must be developed.

In addition to pointir- to areas where nev, indicator development is
needed, indicator projects are attempting to identify existing measures
that meet the 'good-indicator' criteria listed earlier. Efforts are also
under way to arrive at common definitions of important factors--for
example, what is a dropout? who is an attender? Deliberations among
the states aim at producing consistent methods of collecting data.
Because states now use quite different measures, results cannot be com-
bined into national indicator data.

Some projects are also considering essential questions related to the
design and implementation of an indicator system: What level of data
should be collected about various schooling components? How might
ongoing federal and state data collection efforts be modified to meet the
needs of an indicator system? These are complex and difficult concep-
tual and technical matters. They are not likely to be easily or quickly
resolved.

There is no generally agreed-upon master plan for the development of
indicators. However, efforts at the federal and state levels appear to be
directed toward the development of a 'mixed` two-level system of edu-
cational indicators, such as that shown in Fig. 19.

The first level of the system will probably consist of national indicators
measuring schooling components across states and localities. These
indicators will permit us to observe and monitor nationally core features
of schooling. Some national-level indicators ar likely to consist of data
that are collected regularly by the federal government itself, probably
through existing data collection efforts like the surveys administered by
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Fig. 19Emerging "mixed model" of
educational indicators

the Bureau of the Census, the National Assessment of Educational Prog-
ress, and National Surveys of Public and Private Schools and Teachers.
Some additional indicators of conditions particularly relevant to
mathematics and science education may be generated by data collection
efforts sponsored by the National Science Foundation. Some of these
federally generated data will probably be collected so that they can be
broken down on a state-by-state basis. Other indicators will undoubt-
edly represent a mix of national and state-level indicators since they will
be formed from data collected by the states and based on agreed-upon
definitions of indicators and common measures.

The second level of the indicator system will probably be composed of
separate indicator systems within states. These systems will be tailored
to the goals and needs of each state and used to supplement those data
collected for the national indicator system. In some states, these state-
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level indicator systems will include provisions for locally devel( ped indi-
cators to meet the information needs of local schools and districts.

Even if we currently had what we iaought was an adequate set of edu-
cational indicators and a plan for designing and implementing a system,
the evolution of a mature indicator system will need to take place over
time. This will be an interactive process. Tentative indice-Irs must be
used and their results studied over time to evaluate their worth and to
develop better indicators. Until various indicators are tiled out, modi-
fied, and retried, we will not know which ones will prove valid and
most useful. As a result, a complete and sophisticated indicator system
may take decades to develop.

However, work currently under way is likely to produce an improved set
of indicators in a much shorter period of time. Through these efforts,
the existing 'Wall Chart' statistics could soon be obsolete.

In an era dubbed 'the information age,' we should not be surprised that
many believe good statistical indicators will provide the information
necessary to understand and improve our schools. That confidence rests
on our ability to identify and analyze key schooling elements; and our
skill in selecting as indicators those features that are fundamentally
stable and predictable, and, therefore, appropriately subjected to
repeated assessment. Our hopes for indicators are also based on our
ability to quantify and describe schooling features free of bias, values,
and opinions, and to measure, report, and interpret data separate from
the social and political struggles among various interest groups. If we
can meet all cf these requirements, we expect that better control, quality
assurance, and efficiency can be obtained with scientifically designed
indicators. We optimistically expect that more rational processes will
guide educational policymaking, and that judgments about educational
quality will be less subject to political trends and temperaments.

Much of this confidence, and our hopes for indicators, may be exag-
gerated. Educational organizations may be far more complex, dynamic,
and interacting than data about discrete, or even mechanically-linked
parts, can convey. We may have a great deal of trouble capturing and
measuring their most important features. 'Successes' detected by indica-
tors may be so short-lived that, by the time they are reported, they no
longer exist. Educational planning based on indicator data may fail to
bring about intended results and have contrary, unintended, and
unpredictable consequences. Moreover, it is hard to imagine that col-
lecting, reporting, and interpreting indicator data will be free of political
influence.

The intent here is not to argue against indicators. Rather, it is to suggest
that, even as we pursue indicators, we must acknowledge their limita-
tions. As with all human inventions, indicators' contributions to school-
ing will depend on the thoughtfulness with which they are designed
and applied to problems. Indicators can be no more than tools to aid
the ongoing political dialogue about what we want from our schools
and how those ends can best be accomplished. They will not carry with
them a single interpretation of past events, offer clear judgments about
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the present, or provide direct answers about what should be done next.
They will, at best, bring new knowledge to bear on educational issues,
stimulate more thorough discussion and debate, and suggest creative
new solutions to problems. But if indicators are allowed to serve these
more modest purposes, their contribution is likely to be substantial.
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INFORMATION SOURCES

The following people and organizations are currently involved in indicator development.
They may be contacted for further information.

For information about efforts to develop common state measures and link data collected by
states:

Ramsay Selden, Director
Center for Assessment and Evaluation
Council for Chief State School Officers
377 Hall of the States
Suite 379
400 North Capitol Street
Washington, D.C. 20001

Evelyn Ganzglass
Center for Policy Research
National Governors' Association
Hall of the States
444 North Capitol Street
Washington, D.C. 20001

For information about national indicator systems:

Emerson Elliott, Director
U. S. Department of Education
Center for Statistics
555 New Jersey Avenue
Washington, D.C. 20208

Marshall Smith, Dean
Graduate School of Education
Stanford University
Stanford, California 94305

Susan Fuhrman, Director
Center for Policy Research in Education
Rutgers University
Eagleton Institute of Politics
New Brunswick, New Jersey 08901

For information about state-level indicators:

Alex Law, Director
Division of Program Evaluation and Research
California State Department of Education
721 Capitol Mall
4th Floor
Sacramento, California 95814
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Kevin Crowe, Director
Planning, Research, and Evaluation
Nevada Department of Education
400 W. Capitol Complex
Carson City, Nevada 89710

J. Robert Coldiron
Ross S. Blust
Division of Educational Testing and Evaluation
Pennsylvania Department of Education
333 Market Street
Harrisburg, Pennsylvania 17126

For information about mathematics and science indicators:

Thomas Romberg
Department of Curriculum and Instruction
University of Wisconsin-Madison
Madison, Wisconsin 53706

Senta Raizen
Commission on Behavioral and Social Sciences and Education
National Academy of Sciences
2101 Constitution Ave., N.W.
Washington, D.C. 20418

Ri.chard Shavelson
The RAND Corporation
1700 Main Street
P.O. Box 2138
Santa Monica, California 90406-2138
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